) the addition of certain wetting agents to synthetic culture media used for the growth of virulent tubercle bacilli has been advocated. The synthetic nonionic detergent "tween 80" was found to be the most suitable. The advantages claimed were that this substance exerted a stimulating effect on the growth of tubercle bacilli and produced a diffuse homogeneous growth similar to that of many non-acid-fast bacteria instead of the granular or flaky growth usually encountered. Commercial preparations of tween 80, however, contained a sufficient amount of unesterified oleic acid to exert a growth-inhibitory effect on small inocula of tubercle bacilli. This could be removed chemically from the commercial material or counteracted by the addition of purified serum albumin to the medium. These investigators also reported that glucose and glycerol increased the total amount of growth of tubercle bacilli but not the initial rate of multiplication, and that glycerol exerted an inhibitory effect on the growth of small inocula in the presence of tween 80 that was not apparent in the absence of the oleic acid ester.
asparagine as the nitrogen source. Only water redistilled from glass was employed. The pH of both media was adjusted to 7.0 using a Macbeth electrometer, and the media were sterilized in the autoclave at 10 pounds for 20 minutes.
Tween 80 (polyoxyethylene sorbitan monooleate), a synthetic nonionic detergent, was obtained from the Atlas Products Company of Wilmington, Delaware. Three fresh lots (ARL no. 3020, no. 3292 , and no. 7939) of tween 80 wereemployed, and were stored in the icebox at 5 C. The purified oleic acid-free tween 80 was prepared from one of these (Lot no. 3020) as required, according to the method recommended by Davis (1947) .2 With this lot 0.60 per cent acid, calculated as oleic acid, was extracted from the unpurified tween 80 and the yield of purified tween 80 was approximately 70 per cent. These results compare very favorably with those obtained by Davis (1947) in the purification of tween 80. Tween 80 was employed in the media in a concentration of 0.05 per cent. All solutions of tween 80 were freshly prepared just before being used.
Albumin. Bovine albumin powder (fraction V) prepared by Armour Laboratories, Chicago, Illinois, was employed. A 5.0 per cent solution in physiological saline was inactivated by heating the albumin solution for 30 minutes at 55 C to remove any substances that might liberate free oleic acid by enzymatic action after prolonged incubation with the water-soluble ester tween 80 . Sterile solutions were then obtained by filtration through porcelain candles (Selas no. 2) or Berkefeld filters (normal porosity) and added to the autoclaved medium with aseptic precautions in amounts to give a final concentration of 0.2 per cent.
Glassware. Pyrex test tubes, 200 by 25 mm, were cleaned by standing them overnight in concentrated sulfuric acid or detergent cleaning solution.' They were rinsed then 7 to 8 times with running tap water, 3 times with distilled water, and twice with redistilled water. When dry they were capped with loose-fitting aluminum caps and sterilized in the autoclave at 20 pounds pressure for 20 minutes. Following sterilization, 10.0 ml of sterile medium were introduced aseptically into each tube with an accurately calibrated volumetric pipette.
Determinations of growth of tubercle bacilli. The method employed for the determination of the amount of growth of tubercle bacilli in the various media by micro-Kjeldahl nitrogen determinations followed the procedure used by Youmans (1946 The effect of purified and unpurified tween 80 on the growth of HS7Rv in Dubos basal medium. Similar experiments were conducted using Dubos basal medium, which contained glucose instead of glycerol, and in every case the same inhibitory effect of both purified and unpurified tween 80 was observed. The degree of inhibition by these agents was usually slightly less than with the Proskauer and Beck modified synthetic medium. However, accurate determinations of the degree of inhibition were difficult to measure since the rate of growth in this medium fell off so much more rapidly than in the modified Proskauer andjBeck Davis and Dubos (1946a) that this material is toxic to small inocula of tubercle bacilli. According to Dubos and Davis (1946a) and Pierce (1946) , and Dubos and Middlebrook (1947) , the toxicity of this material is due to the presence of unesterified oleic acid; and, when the oleic acid is chemically removed from the tween 80, the latter becomes entirely nontoxic for tubercle bacilli as determined by the growth of small inocula. Our results would indicate that tween 80 from which the free oleic acid has been removed still has a bacteriostatic action even on large inocula of tubercle bacilli. This, of course, might indicate that purification of the tween 80 had not been complete. The protective effect of bovine albumin noted in our experiments might also suggest that our purified tween 80 was not completely free of unesterified oleic acid. According to Davis (1947) , purified tween 80 will slowly hydrolyze at 37 C to produce some free oleic acid, and it is possible that our findings could be accounted for on this basis. In view of the slow rate of hydrolysis of tween 80 and the prompt inhibition of growth observed in our experiments this explanation does not seem likely. According to Dubos and Middlebrook (1947) , lipases present in bacteria may accelerate the hydrolysis of tween 80. In view of the relatively large inocula employed in these experiments the possibility must be considered that the tubercle bacilli themselves might have hydrolyzed the tween 80 to form oleic acid with a consequent bacteriostatic effect. According to Dubos (1947) and Davis (1948) , however, the toxicity of oleic acid can be neutralized by large inocula of tubercle bacilli. This would appear to exclude the size of the inoculum as a factor.
It would seem, exclusive of the role played by any free oleic acid present in tween 80, that this substance by virtue of its surface-active properties might possibly be bacteriostatic per se. In any event, in the media employed and under the conditions of the experiments, there is no indication of the marked enhancement of growth reported by Dubos (1947) . In this connection it is of interest to note that cultures of tubercle bacilli in media containing tween 80 usually appear visually, because of the diffuse type of growth, to have more organisms present; but in all cases, except when the glucose or glycerol were omitted from the media, in which actual quantitative measurements of the amount of tubercle bacilli present were made, a greater total mass of organisms was found in the media that were without tween 80 and that showed the clumped form of growth.
It is also apparent from these results that both glycerol and glucose markedly stimulate growth. Furthermore, purified tween 80 also stimulates growth when added to either of the media in the absence of glucose or glycerol, but not to nearly the same degree as either glucose or glycerol alone. Purified tween 80 when added to either of the media in the presence of glycerol or glucose inhibited growth as compared with either glucose or glycerol alone. This is in contrast to the findings of and Dubos, Davis, Middlebrook, and Pierce (1946) that glycerol inhibited the growth of small inocula in the presence of tween 80; actually the converse held in our experiments, since the tween 80 inhibited growth in the presence not only of glycerol but also of glucose, even though it stimulated growth slightly in the absence of these agents.
Although it is possible that glycerol might have an inhibitory effect on small numbers of tubercle bacilli and stimulate growth of larger numbers, it would also seem reasonable that another substance (tween 80) that was toxic for large inocula might also have a growth-retarding effect on small inocula. This is supported by work using small inocula (Youmans, 1948) .
Under the conditions of these experiments, using large inocula, the addition of serum albumin (0.2 per cent) resulted in neither an increased initial rate of growth nor an increased total yield. According to and Davis and Dubos (1947) , although the addition of crystalline serum albumin to the mediuim often permits the initiation of growth of minute inocula that would not grow in the absence of the protein, it does not increase appreciably the final density of the culture. However, less pure protein (fraction V) apparently contained heat-stable impurities that could be separated from the albumin and that increased markedly the amount of growth yielded by tubercle bacilli in synthetic media. In our experiments no such enhancing effect resulted from the addition of fraction V serum albumin to the basal medium. In fact, during the late growth period there was a tendency toward a slight decrease in rate of growth in the Proskauer and Beck medium containing albumin, but the initial growth rates were not significantly different. These divergent results, of course, might be accounted for on the basis of differences in the samples of bovine albumin employed.
The addition of purified and unpurified tween 80 to either medium containing 0.2 per cent albumin resulted in no significant difference in the rate of growth for the first 5 days; thereafter, a decrease in the rate of growth was noted which was more marked in the modified Proskauer and Beck medium. Thus it appears that the albumin protected against the early inhibitory effect of tween 80 but not for a period greater than 5 days. The combined bovine serum albumin and tween 80 mixture definitely failed to increase either the rate of growth or total yield as compared to the results when using only Dubos basal medium or modified Proskauer and Beck synthetic media. Though The same inhibitory effect of this surface-active agent was noted using Dubos basal medium.
Glucose and glycerol markedly stimulated the rate of growth. Although purified tween 80 inhibited growth in the presence of glucose and glycerol, it stimulated growth slightly in the absence of these agents.
Bovine serum albumin (fraction V; 0.2 per cent) did not stimulate growth of the tubercle bacillus.
Bovine serum albumin (0.2 per cent) protected tubercle bacilli against the inhibitory effect of purified and unpurified tween 80 (0.05 per cent) butonly during the first 5 days of growth.
The modified P and B synthetic medium containing 2.0 per cent glycerol supported growth of tubercle bacilli at a maximum rate for a longer period than the Dubos medium containing 0.2 per cent glucose.
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